Inhibition of choline transport into human erythrocytes by choline mustard aziridinium ion.
Acetylcholine mustard aziridinium ion inhibited the transport of [3H]choline into human erythrocytes. Treatment of the erythrocytes with 1 X 10(-4) M tetraethylpyrophosphate prevented the inhibition of [3H]choline transport by acetylcholine mustard aziridinium ion. Hydrolyzed acetylcholine mustard aziridinium ion inhibited choline transport both in the presence and absence of 1 X 10(-4) M tetraethylpyrophosphate. The product of hydrolysis was equipotent with acetylcholine mustard in its ability to inhibit choline transport; incubation of this product with sodium thiosulfate prevented inhibition of choline transport thereby indicating the presence of an aziridinium ion. The hydrolysis product is likely to be choline mustard aziridinium ion. Results on the efflux of [3H]choline from erythrocytes in the presence of the proposed choline mustard aziridinium ion showed that the mustard moiety was transported into the red cells on the choline carrier. The rate of efflux of [3H]choline produced by choline mustard aziridinium ion was 55% of that produced by the same concentration of choline. It is concluded that acetylcholinesterase (EC 3.1.1.7) of red cells rapidly hydrolyzes acetylcholine mustard aziridinium ion to acetate and choline mustard aziridinium and the latter compound can act as a potent inhibitor of choline transport. This finding would indicate that the hemicholinium-like toxicity of acetylcholine mustard in the mouse is due to the formation of choline mustard aziridinium ion.